Studies on eye irritation caused by chemicals in rabbits--II. Structure-activity relationships and in vitro approach to primary eye irritation of salicylates in rabbits.
Structure-activity relationships and in vitro evaluation of eye irritation potential of salicylates in rabbits were studied. The primary eye irritation potential of ten salicylates was evaluated according to Draize method. The effects of chemicals on model protein and lipid were investigated in vitro. The effects of chemicals on the protein could be detected by the production of aggregates of human serum gamma-globulin (HSG) and a good correlation was obtained between the ability of salicylates to produce aggregation of HSG and the potential of corneal irritation. The effects on the lipid could be detected by the adhesion potential of chemicals on lipid membrane and a linear correlation was not obtained between the adhesionary effects of salicylates on lipid membrane and the potential eye irritation. The corneal irritation and protein aggregation potential of salicylates were correlated with the acid dissociation constant more closely than octanol/water partition coefficient. The destruction of alpha-helix of proteins in corneal surface by salicylates were observed from the nondestructive structural analysis of corneal surface by Fourier Transform (FT)-IR spectroscopy. These results suggest that eye irritation caused by salicylates are mainly the results of denaturation of proteins in ocular tissue and that the effects on protein depend on the dissociation potential of molecules.